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P = 92.497 (3)° 
V = 2053.46 (9) A 3 
Z = 4 

Cu Ka radiation 

Data collection 

Agilent Xcalibur (Atlas, Gemini 
ultra) diffractometer 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2013) 
T min = 0.776, T max = 1.000 

Refinement 

R[F 2 > 2a(F 2 )} = 0.034 

wR(F 2 ) = 0.089 

S = 1.05 

3658 reflections 

245 parameters 



fj, = 1.65 mm 1 
T = 293 K 

0.28 x 0.16 x 0.14 mm 



11865 measured reflections 
3658 independent reflections 
3122 reflections with / > 2a(I) 
R m , = 0.031 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.17 e A~ 3 

APmin = -0.30 e A~ 3 



Key indicators: single-crystal X-ray study; T = 293 K; mean ct(C-C) = 0.002 A; 
R factor = 0.034; wR factor = 0.089; data-to-parameter ratio = 14.9. 

The title compound, C18H30N2O5S, was synthesized by the 
reaction of fert-butyl 2-(isobutylamino)ethylcarbamate with p- 
methoxyphenylsulfonyl chloride. In the molecule, two intra- 
molecular C— IT ■ O hydrogen bonds are observed. In the 
crystal, molecules are linked by N— H- ■ O hydrogen bonds 
involving the imino group N atom and the ester group O atom 
into chains running parallel to the b axis. The chains are 
further connected by C— H- ■ O hydrogen bonds, forming 
layers parallel to the be plane. 

Related literature 

For potential HIV-1 protease inhibitors, see: Surleraux et al. 
(2005); Ghosh et al. (2006, 2011); Guo et al. (2010). For the 
structure of the methoxy analogue, see: Chatziefthimiou et al. 
(2006) 




O 



Experimental 

Crystal data 

C ls H 3 oN 2 0 5 S a = 19.2484 (5) A 

M r = 386.50 b = 5.29088 (12) A 

Monoclinic, P2,/c c = 20.1825 (6) A 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


n-A 


D- ■ A 


D-H-A 


C8-H8A-02 


0.97 


2.43 


2.9106 (19) 


110 


C13-H13A-03 


0.97 


2.48 


3.107 (2) 


122 


C3-H3- ■ 04' 


0.93 


2.59 


3.402 (2) 


147 


N2-H2A- ■ 04" 


0.82 (2) 


2.38 (2) 


3.190 (2) 


171 (2) 


Symmetry codes: (i) x, 


- y + \, z + \ 


(ii) x, y + 1, z. 







Data collection: CrysAlis PRO (Agilent, 2013); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL/PC (Sheldrick, 2008); software used to prepare material 
for publication: SHELXTL/PC. 

We are grateful for the financial support from the National 
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ferf-Butyl /V-[2-(N-isobutyl-4-methoxybenzenesulfonamido)ethyl]carbamate 
Xiao-Guang Bai and Ju-Xian Wang 

1 . Comment 

As a part of our ongoing project aimed at the development of potential HIV-1 protease inhibitors (Surleraux et al, 2005; 
Ghosh et al, 2006, 2011; Guo et al, 2010), we have synthesized the title compound and report its crystal structure herein. 

The molecular structure of the title compound is illustrated in Fig. 1 . Bond distances and angles are similar to those 
found in the methoxy analogue (Chatziefthimiou et al, 2006). The molecular conformation is stabilized by two 
intramolecular C — H— O hydrogen bonds (Table 1). In the crystal, the molecules are linked into chains by intermolecular 
N — H-O hydrogen bonds (Table 1) parallel to the b axis (Fig. 2), which are further connected to form layers parallel to 
the be plane by C — H— O hydrogen bonds (Table 1). 

2. Experimental 

To a solution of tert-butyl 2-(isobutylamino)ethylcarbamate (1.13 g, 5.2 mmol) and 'W,yV-diisopropylethylamine (1.34 g, 
10.4 mmol) in dichloromethane (10 ml) was added dropwise a solution of /?-methoxyphenylsulfonyl chloride (1.18 g, 5.7 
mmol) in dichloromethane (3 ml) over a period of 10 min at room temperature. The reaction mixture was stirred for 5 h at 
the same temperature and concentrated under reduced pressure. tert-Butyl 2-(A L isobutyl-4-methoxyphenylsulfonamido)- 
ethylcarbamate was obtained as a white solid by flash chromatography (40 g silica gel, petroleum ether/ AcOEt, 1:10 v/v). 
The yield is 42%. Colourless block crystals suitable for X-ray diffraction were obtained in 3 day by slow evaporation of a 
petroleum ether/AcOEt (4:1 v/v) solution. 

3. Refinement 

All H atoms could be detected in a difference Fourier map. The H atom bonded to N2 was refined freely, all other 
Hatoms were placed in calculated positions and refined using a riding motion approxmation, with C-H = 0.93-0.97 A, 
and with t/ iso (H) = 1 .2t/ eq (C) or 1 .5 U eq (C) for methyl H atoms. 
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Figure 2 

Partial packing diagram of the title compound showing the formation of a molecular chain through N — H— O hydrogen 
bonds. Hydrogen atoms not involved in hydrogen bonding (dashed lines) are omitted. 
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ferf-Butyl iV-[2-(iV-isobutyl-4-methoxybenzenesulfonamido)ethyl]carbamat 



Crystal data 

C 18 H 30 N 2 O 5 S 
M r = 386.50 
Monoclinic, Pl\lc 
Hall symbol: -P 2ybc 
a = 19.2484 (5) A 
fo = 5.29088 (12) A 
c = 20.1825 (6) A 
^ = 92.497 (3)° 
K= 2053.46 (9) A 3 
Z = 4 

Z)ata collection 

Agilent Xcalibur (Atlas, Gemini ultra) 

diffractometer 
Radiation source: Enhance Ultra (Cu) X-ray 

Source 
Mirror monochromator 
Detector resolution: 10.4713 pixels mm' 1 
co scans 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2013) 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > 2(7(^)1 = 0.034 

wR{F) = 0.089 

S = 1.05 

3658 reflections 

245 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



F(000) = 832 

D x = 1.250 MgirT 3 

Cu Ka radiation, X = 1 .541 84 A 

Cell parameters from 5271 reflections 

(9 = 4.4-67.1° 

fi = 1 .65 mm 1 

7=293 K 

Block, colorless 

0.28 x 0.16 x 0.14 mm 



T mm = 0.776, r max = 1.000 
11865 measured reflections 
3658 independent reflections 
3 122 reflections with / > 2a(T) 
R iBt = 0.031 

0 mdK = 67.2°, 0 mm = 4.4° 
h = -21— >22 
k = -4— »-6 
/ = -22^24 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = 1/[cj 2 (F 0 2 ) + (0.0429P) 2 + 0.3785P] 

where P = (F„ 2 + 2F 2 )/3 
(A/cr)^ 0.001 
Ap max = 0.17eA- 3 
Ap mm = -0.30 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional 7?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



y 



U *ITJ 



CI 
C2 
H2 



0.85965 (7) 
0.82937 (9) 
0.7921 



0.6201 (3) 
0.6078 (3) 
0.7121 



0.54057 (7) 
0.60169 (8) 
0.6107 



0.0368 (3) 
0.0474 (4) 
0.057* 
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Atomic displacement parameters (A 2 ) 
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CI— SI 


1.7621 (15) 


C12— C13 


1.524 (2) 


C2— C3 


1.375 (2) 


C12— H12A 


0.9700 


C2— H2 


0.9300 


C12— H12B 


0.9700 


C3— C4 


1.387 (3) 


CI 3— N2 


1.448 (2) 


C3— H3 


0.9300 


C13— H13A 


0.9700 


C4— 01 


1.365 (2) 


C13— H13B 


0.9700 


C4— C5 


1.384 (2) 


CI 4— 04 


1.2205 (19) 


C5— C6 


1.389 (2) 


CI 4— N2 


1.342 (2) 


C5— H5 


0.9300 


CI 4— 05 


1.345 (2) 


C6— H6 


0.9300 


CI 5— 05 


1.4677 (19) 


C7— 01 


1.421 (3) 


C15— C17 


1.513 (3) 
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C7 — H7A 
C7— H7B 
C7— H7C 
C8— Nl 
C8— C9 
C8— H8A 
C8— H8B 
C9— Cll 
C9— CIO 
C9— H9 
CIO— HlOA 
CIO— HlOB 
CIO— HIOC 
Cll— H11A 
Cll— HUB 



0.9600 

0.9600 

0.9600 

1.4797(19) 

1.518 (2) 

0.9700 

0.9700 

1.512(3) 

1.524 (2) 

0.9800 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 



C15— C16 
C15— C18 
C16— H16A 
C16— H16B 
C16— H16C 
C17— H17A 
C17— H17B 
C17— H17C 
CI 8— H18A 
C18— H18B 
C18— H18C 
Nl— SI 
N2— H2A 

02— SI 

03— SI 



1.513 (3) 

1.514(3) 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 

1.6378 (12) 

0.82 (2) 

1.4294(12) 

1.4338 (12) 



C6— CI— C2 
C6— CI— SI 
C2— CI— SI 
C3— C2— CI 
C3— C2— H2 
CI— C2— H2 
C2— C3— C4 
C2— C3— H3 
C4— C3— H3 
01— C4— C5 
01— C4— C3 
C5— C4— C3 
C4— C5— C6 
C4— C5— H5 
C6— C5— H5 
CI— C6— C5 
CI— C6— H6 
C5— C6— H6 
01— C7— H7A 
01— C7— H7B 
H7A— C7— H7B 
01— C7— H7C 
H7A— C7— H7C 
H7B— C7— H7C 
Nl— C8— C9 
Nl— C8— H8A 
C9— C8— H8A 
Nl— C8— H8B 
C9— C8— H8B 
H8A— C8— H8B 
Cll— C9— C8 
Cll— C9— CIO 
C8— C9— CIO 



119.91 (14) 

119.56(11) 

120.50(12) 

119.52(15) 

120.2 

120.2 

120.60(15) 

119.7 

119.7 

123.89 (16) 

115.82(15) 

120.29 (15) 

118.87(15) 

120.6 

120.6 

120.81 (14) 

119.6 

119.6 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

112.90(12) 

109.0 

109.0 

109.0 

109.0 

107.8 

111.82(15) 
110.57(16) 
109.38 (13) 



Nl— C12— H12B 
C13— C12— H12B 
H12A— C12— H12B 
N2— CI 3— C12 
N2— CI 3— HI 3 A 
C12— C13— H13A 
N2— C13— H13B 
C12— C13— H13B 
HI 3 A— CI 3— H13B 
04— CI 4— N2 

04— CI 4— 05 
N2—C 14—05 

05— CI 5— C 17 
05— CI 5— C16 
C17— C15— C16 
05— C 15— CI 8 
C17— C15— C18 
C16— C15— C18 
CI 5— CI 6— H16A 
CI 5— CI 6— H16B 
H16A— CI 6— H16B 
C15— C16— H16C 
H16A— CI 6— H16C 
H16B— CI 6— H16C 
C15— C17— H17A 
C15— C17— H17B 
H17A— C17— H17B 
C15— C17— H17C 
H17A— CI 7— H17C 
H17B— CI 7— H17C 
C15— C18— H18A 
C15— C18— H18B 
H18A— CI 8— H18B 



108.8 
108.8 
107.7 

114.06(14) 

108.7 

108.7 

108.7 

108.7 

107.6 

124.23 (15) 

125.63 (14) 

110.14(14) 

110.24(14) 

109.76(14) 

112.57(16) 

102.60(13) 

110.70(17) 

110.52(18) 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 
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Cll — C9 — H9 


108.3 


s~ < i r g~\ i o T T 1 O C ' 

CI 5 — CI 8 — H18C 




109.5 


C8 — C9 — H9 


108.3 


T T 1 O A f 1 O T T 1 O A 1 

H18A — Cl8 — H18C 




109.5 


/"I 1 <-i /— i/x tta 

CIO — C9 — H9 


108.3 


T T 1 OTi f ' 1 O T T 1 O /~1 

H18B — CI 8 — H18C 




109.5 


/~1 A /"> 1 f\ TT1 A A 

C9 — CIO — HI OA 


1 AA C 

109.5 


/" • 1 A XT 1 /"< O 

C12 — Nl — C8 




i i /- 1A /1A\ 

116.13 (12) 


f ' r\ s~\ i r\ TT1 ATi 

C9 — CIO — HI OB 


109.5 


f • i a X T 1 O 1 

C12 — Nl — SI 




1 1 r a 1 / 1 a \ 

116.31 (10) 


TT1 A A /"I 1 i\ T T 1 ATX 

HlOA — CIO — HlOB 


109.5 


C8 — Nl — SI 




1 16.30 (10) 


C9 — CIO — H10C 


109.5 


/~i 1/1 X ta f ' 1 1 

C14 — N2 — C13 




1 A A Ci^l / 1 S~\ 

120.87 (16) 


TT1 A A /~1 1 i\ TT1 A/^ 

HlOA — CIO — HIOC 


109.5 


1 < \ta TTA A 

C14 — N2 — H2A 




118.5 (15) 


T T 1 A F"» (~ " 1 A TT1 A/" 1 

H 1 OB — C 1 0 — H IOC 


109.5 


C 1 3 — N2 — H2 A 




1AA C / 1 C\ 

120.5 (15) 


t~* a z'" i -i ill 1 * 

C9 — Cll — HllA 


109.5 


C4 — 01 — C7 




1 1 T A 1 /i i|\ 

117.91 (14) 


f • 1 \ pi 1 T T 1 1 TTj 

C9 — Cll — HUB 


1 AA C 

109.5 


C14 — 05 — C15 




1 A A C /" / 1 A\ 

120.56 (12) 


T T 1 1 A /"I 11 T T 1 1 TX 

HllA — Cll — HUB 


109.5 


r\A n 1 y^v "> 

02 — SI — 03 




I 1 A T~l /T\ 

II 9.77 (7) 


C9— Cll— HllC 


109.5 


02— SI— Nl 




107.05 (7) 


HllA— Cll— HllC 


109.5 


03— SI— Nl 




106.12(7) 


T T 1 1 TX f 1 11 T T 1 1 /~1 

HUB — Cll — HllC 


109.5 


02 — SI — CI 




1 lX ^1 OA 

107.89 (7) 


XT 1 /" i i a f ' i a 

Nl — C12 — C13 


1 1 o /~ A / 1 A \ 

113.64 (13) 


03 — SI — CI 




1 AA /I O /T\ 

107.48 (7) 


XT 1 n A TT1 A A 

N 1 — C 1 2 — H 1 2 A 


1 AO O 

108.8 


XT 1 C 1 1 

Nl — SI — CI 




1 AO AC SH\ 

108.05 (7) 


/II A /-' I A TT1 A 1 

C13 — C12 — H12A 


1 AO O 

108.8 








Co — CI — C2 — C3 


-0.4 (2) 


C5 — C4 — Ol — C7 




-1.8(2) 


SI — CI — C2 — C3 


1 HH AO /1 T\ 

177.48 (13) 


C3 — C4 — Ol — C7 




1 to ah f 1 z:\ 

178.47 (16) 


C 1 — C2 — C3 — C4 


A 1 /A \ 

0.1 (3) 


04 — C 1 4 — 05 — C 1 5 




A 1 /A\ 

0.1 (2) 


/~"1A /~1 A /~1 /I ^ "\ i 

C2 — C3 — C4 — 0 1 


1 1 IX OA /1 /""\ 

179.80 (16) 


N2 — C 1 4 — 05 — C 1 5 




1 Afl ^ /X / 1 A\ 

-179.50 (14) 


C2 — C3 — C4 — C5 


0.1 (3) 


C 1 7 — C 1 5 — 05 — C 1 4 




f~ 1 /XI / 1 (X\ 

-61.01 (19) 


0 1 — C4 — C5 — Co 


nn no / 1 c\ 

-179.78 (15) 


Clo — C15 — U5 — C14 




z:a c /a\ 

63.5 (2) 


C3 — C4 — C5 — C6 


-0.1 (2) 


C 1 8 — C 1 5 — 05 — C 1 4 




1 AO A^ /1 A\ 

-178.95 (17) 


C2 — CI — Co — C5 


0.4 (2) 


/~1 1 A X T 1 fl 1 /~v A 

C12 — Nl — SI — 02 




1 A 1 HA / 1 A\ 

171.49 (10) 


SI — CI — Co — C5 


1 T7 C (\ /1 A\ 

-177.50 (12) 


/"' o XT1 0 1 /"X A 

C8 — Nl — SI — 02 




A f 1A /1A\ 

-46.10 (12) 


C4 — C5 — Co — C 1 


A 1 /A \ 

-0.1 (2) 


rii a XT 1 C1 /XX 

C12 — Nl — SI — U3 




A A /I A / 1 A\ 

42.49 (12) 


Nl — C8 — C9 — Cll 


-57.0 (2) 


ci xti n i /"xa 

C8 — Nl — SI — 03 




1 "7 iT /XA /1 A\ 

-175.09 (10) 


Nl — C8 — C9 — CIO 


1 T A / 1 A\ 

-179.83 (14) 


/— i i a XT 1 O 1 1 

C12 — Nl — SI — CI 




AA C/1 /1A\ 

-72.54 (12) 


XT 1 1 A /"< 1 A \TA 

N 1 — C 1 2 — C 1 3 — N2 


A A 1 f" /10\ 

-70.15 (18) 


/-in XT 1 C 1 /"■ | 

C8 — Nl — SI — CI 




/"A OO /1A\ 

69.88 (12) 


C13 — C12 — Nl — C8 


1 AA AA / 1 /I \ 

127.99 (14) 


C 6 — C 1 — S 1 — 1)2 




1 £1 if /I A\ 

-161.35 (12) 




07.JJ 1,1^7 


a pi qi n? 

V^Z 1 o 1 \JL 




zu. /y \ Y j j 


C9— C8— Nl— C12 


-78.70 (17) 


C6— Cl— SI— 03 




-30.90 (14) 


C9— C8— Nl— SI 


138.82 (12) 


C2— CI— SI— 03 




151.23 (13) 


04— CI 4— N2— C13 


2.9 (2) 


C6— Cl— SI— Nl 




83.23 (13) 


05— CI 4— N2— C13 


-177.48(14) 


C2— Cl— SI— Nl 




-94.64(13) 


CI 2— CI 3— N2— C14 


-72.1 (2) 








Hydrogen-bond geometry (A, ") 


D—R-A 


D — H 


R-A 


D-A 


D—R-A 


C8— H8^-02 


0.97 


2.43 


2.9106(19) 


110 


C13— H13^-03 


0.97 


2.48 


3.107 (2) 


122 


C3— ffi-CM' 


0.93 


2.59 


3.402 (2) 


147 


N2— H2^-04" 


0.82 (2) 


2.38 (2) 


3.190 (2) 


171 (2) 



Symmetry codes: (i) x, -y+l/2, z+1/2; (ii) x,y+l, z. 
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